Start ^) 





Select a first net. WL_Cost = 0. 








Define a set P of pins for the selected net. 





SetMST Cost = 0 



Select a first pin from the set P as first node of the 
spanning tree, and remove the first pin from the set P. 



Define set R of pins 
equal to set P of pins 



Select a pin from the remaining pin set 
R, and remove selecte d pin from set R 



Compute and store minimum distance of the selected pin 
from the nodes of the spanning tree, by factoring in diagonal lines 
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Q Start ^ 







Select a first net. WL_Cost = 0. 



Retrieve a set P of pins for the selected net. 



Set WL Cost = 0 



Construct MST of P, and 
compute its MST Cost. 



Identify a set S of candidate Steiner points 



Define set R of remaining potential nodes 
equal to set S of candidate Steiner points 



Select a potential node from the remaining 
nodes R, and remove selected node from set R 



Construct MST' of the selected node and the nodes of the 
current tree, and compute and store the MST_Cost' of MST' 
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Q Start J 



Select a first net. Define a set P of pins equal 
to the pins of the selected net. WL_Cost = 0. 



Select a pin from the set P as current pin, 
and remove the selected pin from the set P. 



X Max - X M 

Y = Y 



Select another pin from the set P as the current 
pin, and remove selected pin from set P 



If x Currenl 


>X Max ,then X Max 


= x r ( . 




if x Curren[ 


< X Min , then X Mm 


=x c ;i n t . 
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Bounding box coordinates are (X M . , Y M ), ^ 

( X M,n' Y Ma X )'( X Max' Y M,n)'(XMj n Y Max ) n 



DX =( X Max-X Min ); DY = (Y Max -Y Mm ). 










Long = DX; 


Yes * 


Short = DY 



Long = DY; Short = DX 



Net_WL_Cost = [Long - {Short (cos a / sin a)}] + Short/sin a 



Add Net_WL_Cost to WL_Cost. 
Store Net_WL_Cost as cost of the current net. 




Select next net. Define a 
set P of pins equal to the 
pins of the selected net. 



Q END J 
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Select a first net. WL_Cost = 0. 
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Define a set P of pins for the selected net. 
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Set MST 


„Cost = 0 





Select a first pin from the set P as first node of the 
spanning tree, and remove the first pin from the set P. 



Define set R of pins 
equal to set P of pins 



Select a pin from the remaining pin set 
R, and remove selected pin from set R 



Compute and store minimum distance of the selected pin ^ 
from the nodes of the spanning tree, by factoring in diagonal lines 
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Identify the smallest recorded 
minimum distance and the pin and node 
combination that resulted in this distnace 



Add distance of 
the identified pin to MST_Cost 



Define a tree node for the identified pin. Link the 
identified pin to the identified node in the tree. 
Remove the identified pin from set P. 




Add MST_Cost to WL_Cost. Store / 
MST_Cost as the cost of the current net. 




Select next net 
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Select a first net. WL_Cost = 0. 



Retrieve a set P of pins for the selected net. 



Set WL_Cost = 0 



Construct MST of P, and 
compute its MST_Cost. 



Identify a set S of candidate Steiner points 



Define set R of remaining potential nodes 
equal to set S of candidate Steiner points 



Select a potential node from the remaining 
nodes R, and remove selected node from set R 
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Construct MST' of the selected node and the nodes of the 
current tree, and compute and store the MST_Cost' of MST' 
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Yes 


Remove the Steiner node resulting in the 
identified smallest MST_Cost' from set S. 






MST = MST that resulted 
in the identified smallest MST_Cost' 






MST_Cost = 
Identified smallest MST_Cost' 


No / Is 
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ST = MST. Add MST_Cost to WL_Cost. 
Store MST_Cost as cost of the current net 



Select next net 
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Return WL_Cost 



Q END ^) 
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Define outline that 
divides the received region into two sub-regions 






Define the two regions created by the cutline 






Define net lists for the two regions 
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Select net 



Select first pin in the net 



Identify region 
for the pin. 



Add net and pin to the list 
for the identified region. 



Select next pin in the net 



Identify region 
for the pin. 
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Receive an initial placement configuration 



y 1 



Compute cost C of the initial placement configuration 



From 2365 
or 2380 



r 



Select a random move 



Identify all the nets affected by the move 



Compute current cost for the identified nets 
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Modify the coordinates of 
the module or modules selected for the move 
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From 2335 




Revert to the previous coordinates 
of the affected module or modules 

and/or pins, and 
revert the costs of the identified nets 




When use min-cut bipartitioning, 
modify the two net lists for the 
two sub-regions defined by the 
current cut line by using the two 
net lists returned by the 
bipartitioning method 



Return placement 
configuration 
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Receive an initial placement configuration 



Compute cost C of the initial placement configuration. ^ 



From 247£_ 
or 2475 



Set F and N. Set T. / 



Select a random move, and increment N 



Identify all the nets affected by the move 



Compute current cost for the identified nets 



Modify the coordinates of 
the module or modules selected for the move 



Call the cost-calculating function to generate 
a cost estimate for the identified nets 
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From 2440 



Generate a delta cost estimate 






F= 1. 








/2460 



/2484 



Calculate new C by 
adding delta to current C 
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When use min-cut bipartitioning, 
modify the two net lists for the 
two sub-regions defined by the 
current cut line by using the two 
net lists returned by the 
bipartitioning method 



Revert to the previous coordinates of the 
affected module or modules and/or pins, and 
revert the costs of the identified nets 
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Increment F by 1. 





Yes 
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Decrease T. 
Reset N 



Return placement 
configuration 
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Receive an initial placement configuration 



y z 



Compute cost C of the initial placement configuration 



Flag = False. Set P Best and P Current to initial placement configuration. 
Initial cost of P Bes( and P Current equals to C 



Defines set M of all moves in P„ 



For each move in M, 
compute cost of placement if move is made to P Current 
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M. Set the cost of P Current to the cost of the placement with the move 
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